Given the economic importance of the tourism sector, countries actively compete for attracting tourism flows. In a bilateral perspective, an important determinant of the degree of competition is the geographical structure of tourism inflows, i.e., the relative importance of the different source countries. A higher overlap of these flows indicates greater competition. The goal of the present study is to propose a methodological approach to quantify this overlap.
Introduction
The tourism industry is widely recognized as a crucial element in the development strategies of the countries (European Commission, 2007) . Tourism activities have considerable economic effects. As surveyed by Sinclair (1998) , they contribute to economic growth and job creation, they improve the balance of payments, increase household incomes and government revenues, generate important multiplier effects in other sectors, and may cause an increase of trade. Because of this, countries compete intensively, seeking to increase their market shares of world tourism. In this context, two aspects should be highlighted. First, despite the fact that distance is still an important determinant of international tourism flows (McKercher, Chan, & Lam, 2008; McKercher & Lew, 2003) , there is a trend toward globalization of tourism. This trend is driven by, among other things, falling transportation costs and the rise of emerging countries as important sources of tourists. Second, heterogeneous demand for tourism services has led to segmentation as a critical dimension of the marketing strategy.
At the level of the different countries (and regions), we now see the emergence of strategic planning for the development of the tourism sector (Kirovska, 2011; Lusticky, 2011) . This strategy naturally involves the strengthening of their competitive conditions as emphasized in the literature on tourism destination competitiveness (Crouch, 2011; Mazanec & Ring, 2011; Mazanec, Wöber, & Zins, 2007; Ritchie & Crouch, 2003) .
In this study we focus on another important determinant of tourism competition: the geographical structural similarity (GSS) of tourism demand between countries.
Specifically, we propose a method to quantify this similarity. To that end, we take as inspiration the indices traditionally used in international trade analysis to evaluate the 4 degree of competition between two countries in a specific market, but provide a new conceptual framework that allows us to incorporate the additional complexity and the new dimensions that are specific to the evaluation of tourism flows. Measuring the GSS between pairs of countries gives us information on the competition between these countries as tourism destinations. Additionally, the development of a multidimensional approach such as the one we propose in this study allows us to identify in greater detail the causes behind the levels of competition calculated.
The remainder of the paper is organized as follows. In the next section we provide a literature review on tourism destination competitiveness. In the third section we develop a methodology to assess geographical structural similarity. The methodology proposed is illustrated in the fourth section. In the last section, conclusions are presented.
Theoretical Background
Tourism destination competitiveness is a research topic of growing interest not only among tourism researchers but also for policy makers and practitioners. Therefore, the emergence of several research strands on this topic is not surprising. A first group of studies focuses on specific dimensions of destination competitiveness, including destination management systems, destination marketing, quality management, environment, nature-based tourism, and strategic management. There are also some studies focusing on price competitiveness, which can be seen as a first and simpler interpretation of the competitiveness concept (Mazanec et al., 2007) . Rao (2000, 2002) are examples of important studies on this topic. In their turn, Dwyer and Forsyth (2010) provide an important contribution to this literature, 5 discussing the importance of destination price competitiveness and analysing their determinants and measures in detail.
A second strand of the literature seeks to evaluate the competitive positions of specific destinations, including the cases of Australia and Korea , Spain and Turkey (Kozak, 2002) , Hong-Kong (Enright & Newton, 2004) , Asia-Pacific (Enright & Newton, 2005) , Slovenia (Gomezelj & Mihalic, 2008) , Southern Italian regions (Cracolici & Nijkamp, 2009) , and Hungarian regions (Dávid & Tóth, 2012) , among others.
Finally, a third research avenue develops general models and theories of destination competitiveness (Crouch, 2011) . This research field represents the critical background for the present study. The most important contribution in this area is, without doubt, the model(s) proposed by Ritchie and Crouch in several studies (Crouch & Ritchie, 1999; Ritchie & Crouch, 2000 , 2003 . Their main goal is to consider all of the important factors that characterize tourism competitiveness of a destination. This is concretized through the development of a conceptual framework that simultaneously includes critical elements of the comparative advantage and competitive advantage theories. In fact, this approach assumes that destination competitiveness depends not only on the destination's resource endowments (i.e., comparative advantage), but also on its capacity to deploy resources (i.e., competitive advantage). Additionally, the model recognizes the importance of global macro-environmental forces (including, for instance, the evolution of the global economy, demographic trends, and terrorism) as well as competitive micro-environmental elements affecting the tourism system. In the most recent versions of this model, destination competitiveness is determined by five groups of factors: core resources and attractors, supporting factors and resources, destination management, destination policy, and qualifying and amplifying 7 This approach is not immune to criticism. In fact, several authors stress important methodological limitations concerning the lack of a theoretical support for several of the variables included, the statistical methods used to demonstrate the usefulness of the index, the simultaneous inclusion of countries with different development levels, the weights of the variables, and the combining of hard data with survey data, among other aspects (Mazanec & Ring, 2011; Mazanec et al., 2007; Squalli, Wilson, & Hugo, 2008) . Hall (2007) presents a more substantive criticism to the mainstream approach of destination competitiveness, emphasising that some weaknesses emerge when, at conceptual level, destination competitiveness is analysed in the same way as firm competitiveness (on this topic, see also, Bristow, 2005) .
Methodology

The base index
Preliminary considerations
Given the important economic impacts of the sector, the countries compete fiercely to attract tourists. They do this by reinforcing their competitive conditions, namely by improving their resource endowments and creating differentiation vis-à-vis other destinations. Developing more aggressive marketing strategies is also important in promoting the destination countries.
However, competition between countries depends not only on their supply conditions but also on the geographical structure of demand. Obviously, these two perspectives are linked, since tourism demand depends critically on the characteristics 8 of the supply. We seek to develop here a new approach that focuses on the degree of GSS between the countries, i.e., which analyses and quantifies the level of proximity between the structures of tourism flows going to the two countries in terms of source countries .
The methodology proposed in this study is inspired by an approach commonly used in international trade analysis. As applied there, the purpose is to assess the degree of competition between two export structures for a given market (Crespo & Fontoura, 2007; De Benedictis & Tajoli, 2007; Palan & Schmideberg, 2010 ; among many others).
Such analyses consider measures such as the Finger-Kreinin, the Gini, the Krugman, and the Herfindahl-Hirschman indices (Palan, 2010) . The most frequently applied of these measures -the Krugman index -can be expressed as: (1) in which KR 12 represents the Krugman index between countries 1 and 2, with Exp 1q and Exp 2q being the exports of sector q by country 1 and 2, respectively. GSS will be maximum -indicating the highest level of competition -when the share of each sector q is exactly the same in the export structures of both countries. In such a case, KR 12 assumes the value 0. In its turn, when the dissimilarity is maximum, the Krugman index takes the value 1, indicating the lowest level of trade competition.
Recently, Crespo and Simoes (2012) propose two extensions to this measure, incorporating in a single index, three dimensions of structural similarity: the sectoral weights (as in the Krugman index), the inter-sectoral similarity, and the intra-sectoral similarity.
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The method proposed in this study adapts and extends this approach to the study of tourism destination competition. However, the application of such indicators to the analysis of tourism flows is not direct and calls for a new conceptual framework. Two adaptations are especially noteworthy. First, a detailed analysis of the degree of GSS demands the consideration of new dimensions that are specific to the analysis of tourism flows (including, for instance, different forms of segmentation), leading to a multidimensional and more complex concept of GSS. Second, the fact that we perform the evaluation of geographic similarity instead of sectoral similarity (as in the case of trade analysis) creates additional difficulties at the methodological level. The main problem in this regard is the fact that while in the case of sectoral similarity all the countries export the same products, in the evaluation of GSS, the group of source countries is different for every country, requiring the adaptation of the measures.
Definitions
The index of similarity that we propose allows us to compare the structures of tourism inflows between two countries, f and g. The index h (h = 1, 2, ..., H) expresses the source country of the tourism flows (excluding f and g). Therefore, A fh and A gh represent the flows of tourists from h to f and g, respectively. In turn, A fg expresses the flow of tourists from g to f, while A gf represents the flow of tourists from f to g. Thus, the total volume of tourism inflows into each country (f and g) is given by:
Aiming to build, below, the GSS index, we must also take into consideration the importance of the bilateral tourism flows between the countries that are being evaluated (f and g). To this end we begin by defining, for each of these countries, the weight of the flow of tourists that come from the other country as a proportion of total arrivals: 
Finally, the average of these values is given by:
An Index of Geographical Structural Similarity
In order to measure the degree of GSS between the tourism flows arriving at f and g, we calculate the following index:
in which:
and
As is clear from equation (7), the GSS index directly compares the relative weight of each source country in the tourism that goes to f and g. The parameter β allows us to adjust the valid range of M fg . Hereinafter, we assume, following the usual procedure in trade literature, β = 1/2 and, therefore, M fg ranges between 0 and 1. The maximum value represents a perfect similarity in the geographical structure of tourism flows that go to f and g, i.e., the case in which each source country has exactly the same weight in the structures of the two countries. For its part, M fg = 0 when there is a perfect dissimilarity between these structures, which occurs when the source countries of the tourism flows that go to f are different from those that go to g. While this case expresses the minimum level of competition between f and g, a higher value of M fg indicates a stronger potential competition between the two countries, since, in that case, f and g depend, in more similar proportions, on the same countries as sources of tourism flows.
As results from the explanation above, the index M fg presented in equation (7) is a modified version of the Krugman index (equation (1)), which increases with the level of structural similarity and therefore with the degree of tourism competition between f and g.
However, M fg compares only the geographical structure of tourism flows coming from the various countries h. In order to have a complete index that also considers the influence of the bilateral flows between f and g, we introduce the following correction:
This index -our base measure -reaches the value 1, representing maximum GSS, when: (1) there is structural similarity in the flows from countries h; and (2) the weight of the flow of tourists that come from f to g as a proportion of total arrivals to g is equal to the weight of tourists from g to f as a proportion of total arrivals to f (i.e., X fg = X gf ).
The indicators that will be introduced below to capture other dimensions of tourism competition will follow this same logic.
Other Dimensions
In the previous section, we proposed a GSS index that measures the degree of overlap between the geographical structures of tourism arriving at f and g. However, this indicator considers only the relative weights of the different source countries. In this section we argue that a more detailed analysis of the degree of structural similarity 13 requires that other dimensions be taken into account. We consider four additional dimensions (volume of tourism, groups of countries, and two forms of market segmentation -trip motivation and types of tourists), allowing us to qualify the results obtained from ' fg M . These new dimensions will first be included on an individual basis.
Following, we will propose a measure that aggregates all of them.
The Volume of Tourism
The first new dimension considered is the volume of tourism. As suggested by Jenkins (2008) in the context of trade literature, the level of competition between two countries with regard to tourism inflows will be higher when the total number of tourists arriving in the two countries is similar than in the case where there is a large discrepancy in these flows, even if the geographical structure is exactly the same. To measure the level of overlap between the total volumes of tourism in the two countries, we calculate:
To adjust M fg in order to include both the geographical structure of tourism flows going to f and g and the level of overlap between the volume of these flows, we obtain:
14 Compared with M fg , the index V fg corrects the level of similarity between the two distributions according to the degree of overlap of the total volume of tourism inflows arriving at f and g. The parameter τ (τ ≥ 1) works as an adjustment factor, in which higher values reflect a lower importance attributed to this dimension of structural similarity, translated into a smaller adjustment to M fg .
The index of structural similarity that considers this dimension, aside from the weights of the source countries, can then be expressed as:
In this case, the maximum similarity between the structures of the tourism flows arriving at f and g requires: (1) structural similarity concerning the tourism flows from countries h to f and g, (2) equality between the total volumes of tourism associated with these flows, and (3) X fg = X gf .
Groups of Countries
The GSS index proposed above treats all countries equally and does not incorporate any distinction between countries that, in light of a given criterion, belong or do not belong to a more homogeneous group. However, in terms of competition analysis, it seems desirable to differentiate between groups of countries. In our context of analysis, two criteria seem to be especially relevant: the development level of the countries (for example, following the United Nations classification; see United Nations Development Programme, 2011) or their geographic location (for example, groups of geographically close countries, continents, etc.).
To illustrate the importance of this dimension, let us consider the geographical criterion as example. To include this dimension, we start by considering various levels of geographical separation, defined by the index j (j = 1, ..., J) such that, as we consider more disaggregated levels, geographical proximity between the countries of each group is higher, until we reach the final level of disaggregation, corresponding to the country level (j = J).
The first step to incorporate this dimension in the index of geographical structural similarity is to calculate the previously proposed index -M fg -for each of the J levels of spatial disaggregation. Thus, we have:
It is expected that The second step is to obtain the weighted average of the indices calculated at the different levels of disaggregation. The aim of this procedure is simple. When a more aggregate level is used, source countries of tourist flows geographically distant between them belong to different groups, while neighbouring countries belong to the same group. Thus, we calculate: 
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The greater the importance assigned to this dimension, the greater should be the weight given to the indicators based on more geographically aggregated levels.
Increasing the weight attributed to these levels should be interpreted as assigning more relevance to the potential competition from near source countries. The corrected index which includes this dimension is obtained as:
In this case, the maximum structural similarity is achieved when: (1) whatever the level of disaggregation considered, the weight of each group of countries is exactly the same with regard to tourism inflows in f and g, and (2) X fg = X gf . It should be noted that if µ J >0 the condition (1) mentioned at the end of Section 3.1.3 concerning the base index is sufficient to ensure compliance with the condition (1) above.
All the analysis proposed in this section for the case of geographical proximity can be easily adapted for the development criterion.
Trip Motivation
The existence of a heterogeneous demand for tourism services, along with increasing competition in the market, has led to the development of segmentation as a fundamental feature of the marketing strategy (Bloom, 2004; Chen, 2003; Dumitrescu & Vinerean, 2010) . The goal of market segmentation is to divide the tourism demand into more homogeneous subgroups based on several characteristics such as socio-economic factors, geographical location, and trip motivation. In fact, as emphasized by Papatheodorou (2001) , "consumer heterogeneity is a stylized fact and all the efforts of marketing aim at discovering and targeting specific leisure groups" (p. 165).
Let us consider the case of trip motivation. We incorporate this dimension in our index of structural similarity, reducing the degree of GSS if tourists have different motivations for their trips, even if the source country is the same. In this case, the competition between the two countries under comparison is weaker.
We start by defining the index t (t = 1, 2, ..., T) concerning the motivation of the trip, which will break down the flow from each source country in T segments, leading to the consideration of HT flows (to which is added, of course, the flow coming from the other country under comparison). For the sake of simplicity, we exclude the case where more than one motivation is behind a given tourism flow.
A simple way to incorporate this dimension in the GSS index is to calculate the following measure:
where: 
The index that jointly captures the two dimensions of GSS -weights of each source country and trip motivation -could then be represented as: In this case, the index that considers both dimensions is expressed as:
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The maximum level of GSS requires, in this case, that: (1) the relative weight of each segment t coming from each country h is the same in the flows that go to f and g, and (2) X fg = X gf .
Types of Tourists
The fact that two countries capture tourists from the same country (perhaps even in the same proportion of the total number of tourists that arrive at those countries) does not imply that they are reaching the same segment in terms of, for example, purchasing power. A more detailed indicator of GSS should incorporate this distinction, indicating a higher level of similarity when the countries capture not only tourists from the same country but also from the same segment in terms of purchasing power.
This dimension shares with the previous one the fact that it involves the breakdown of the flows from each source country. However, unlike what occurs in the previous dimension, there is now a more explicit hierarchy (i.e., a ranking of the different segments). To that extent, although direct adaptations of the two approaches applied in the previous section are also valid, in this section we seek to define more adequate approaches for this specific case.
The first step is to define the segment to which the flow from each country belongs. 
γ (γ > 0) is a parameter that allows us to establish the separation between the three segments considered.
Analogously, in the case of country g, we have: 
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Having classified the flows as belonging to a specific segment, the next step is to determine how to incorporate this dimension in the GSS index. For this purpose, we suggest two alternative methods. The first is realized through a procedure whose first step is to obtain: 
where 0 < ξ, υ ≤ 1, and ξ ≤ υ. L fgh indicates the difference, in terms of segments related to income levels, between the flows coming from each country h to f and g.
The average differential (i.e., considering all source countries) can be obtained as a weighted average of the differential concerning each source country, the weights corresponding to the relative importance of each country h as a source of tourists for f and g. Thus, we calculate:
in which: Having obtained R fg , we can now use it to correct the GSS index, calculating:
(30) In this case, the level of similarity, obtained using M fg , will be reduced according to the average differential between f and g with respect to income segments in each market.
Finally, the GSS indicator that includes this dimension is expressed as follows:
Let us now consider the second approach. In this case, the initial step is to compare directly the per capita income associated with the flows arriving at the two countries (Y fh and Y gh ):
The remaining procedure is similar to that of the first approach. Thus, we calculate:
(34)
The index including the two dimensions of structural similarity is obtained as:
Concerning the second approach, the maximum degree of GSS between f and g requires: (1) geographical similarity of the flows directed to f and g, (2) X fg = X gf , and (3) equality of per capita income of the tourists coming from each of the source countries to f and g.
An Overall Index of Geographical Similarity
As a first step of our analysis, we proposed a GSS index that compared the relative weights of each source country. Then, we extended that index to include additional dimensions. The purpose of this section is to propose a way to combine in a single indicator all five of the dimensions discussed in this study. To obtain this new measure, we calculate the weighted average of the indicators of structural similarity corrected by the level of overlap between the volume of tourism flows obtained considering different levels of geographical disaggregation. Thus, the first three dimensions identified aboverelative weights of the source countries, volume of tourism flows, and groups of countries -are taken into account. In order to incorporate the remaining two dimensions, the index calculated at the country level (i.e., the most disaggregated level) is obtained 24 according to the second methodology proposed to capture the dimension related to the motivation of the trip and incorporates a penalization depending on the degree of dissimilarity in terms of income, following the second procedure presented in the section on types of tourists.
Thus, we obtain:
where:
with 1
The overall GSS index, which, as noted above, incorporates the five dimensions discussed as being relevant for the purpose of assessing the geographical similarity of the tourism structures arriving at f and g, is obtained as follows:
26 Clearly, the existence of a maximum level of GSS is now more demanding, requiring, simultaneously, all the conditions mentioned earlier in the individual analysis of the different dimensions.
Finally it is important to stress that this methodology requires that specific values are set for several parameters. This is of course a subjective exercise but sensitivity analysis may be used in order to assess how robust the results are to variations in the values specified for those parameters.
Results and Discussion
In this section, the methodology proposed above is illustrated with data for some important tourism destinations. In this example we use data on inbound and outbound In order to calculate the indices that take into account the dimension 'groups of countries', we assume three disaggregation levels, including, respectively, five continents, 22 regions, and 73 sub-regions. To that end, we take as reference the information provided by the United Nations geoscheme. Regarding the trip motivation, this database provides three alternative motivations: (1) holidays, leisure, and recreation, (2) other personal purposes, and (3) business and professional.
In order to illustrate the measures discussed in the previous section, we obtain 17 indicators, as shown in Table 1 . Despite the fact that the empirical analysis conducted in this study should be seen as a preliminary exercise, we consider some alternative values for τ, µ 1 , µ 2 , µ 3 , κ 1 , κ 2 , α 1 , and α 2 and discuss the implications for the results.
[ Table 1 ]
Since the database does not contain the necessary information to measure E fg J , we test the robustness of the results using two alternative values (0.9 in the case of P fg
and 0.75 in P fg ' (2)). Applying these indicators to the database allows us to rank country pairs according to their degree of GSS. In this example, since 16 countries are analysed, we obtain 120 bilateral comparisons. In Table 2 , the 12 country pairs showing the greatest similarity (top 10%) are shown.
[ Table 2 ]
Three main conclusions can be drawn from this Table. First, according to all indicators, the highest similarity level belongs to one of the following country pairs: there is a considerable effect on the level of similarity, in which the impact is greater in the case of the adjustment by the 'volume of tourism' (V fg ' ) and 'groups of countries'
In order to evaluate the consistency of the evidence provided by these indices, we calculate correlation coefficients between these alternative measures (Table 3) . Below the diagonal we present the correlation coefficients calculated using the values of the indices, while to obtain the coefficients above the diagonal we started by ranking country pairs according to each measure and then established the correlation between these rankings.
[ Table 3 ]
The evidence presented in this Table gives us some interesting insights. First, on average, the correlation coefficients between the different indicators are high, with 91% of the correlation coefficients above 0.8 and 61% above 0.9. Second, the adjustment with the greatest influence on the level of structural similarity arises when the dimension 'volume of tourism' is introduced into the analysis (V fg ' ), in particular when full adjustment of the base index to the volume is carried out (τ = 1). In this last case, several coefficients drop below 0.6. Third, the sensibility of U fg ' and B fg ' to alternative parameters is lower than in the previous case. Considering B fg ' , the adjustment is higher when we reduce the weight given to more disaggregated levels of geographical separation. Finally, a comparison between the correlation coefficients based on the 29 indices with those obtained from the ranking shows that these coefficients are very similar (the average correlation is 0.892 using the indices and 0.898 when we consider the rankings).
Conclusion
In a In concluding, we emphasize three aspects. First, it should be noted that the approach proposed can be extended to include other dimensions considered as relevant, including other forms of market segmentation. Second, the methodology suggested has a high degree of flexibility, in the sense that only the dimensions considered as relevant in each particular analysis are taken into account. In fact, it emerges from the presentation above that it is easy to adapt the measures discussed in order to retain only 30 the relevant dimensions in each specific empirical analysis. Third, the discussion above also makes it clear that the implementation of the methodology involves setting specific values for several parameters. Despite introducing an increased subjectivity, this fact has, in our opinion, the important advantage of implying the explicit assumption of the methodological options assumed by each study, making clear the perspective adopted and the underlying assumptions.
This study sought primarily to propose a methodological contribution to the assessment of the degree of geographical structural similarity between two countries with regard to tourism attraction. Beyond the intrinsic interest of the analysis, as it provides a summary measure of tourism competition between a pair of countries, it should be noted that the suggested methodology and the resulting measures may be a contribution to a broader framework of analysis on tourism competition which takes into account both supply and demand factors. In fact, the level of tourism competition derives not only from the supply conditions traditionally evaluated in the literature on tourism competitiveness but also on the characteristics of demand. A main conclusion emerging from this study is therefore the need to enlarge the commonly applied approaches being the indicators that we purpose here a contribution in this direction. Table 2 Country pairs with the highest geographical similarity 
